Multisystem analyses of two Cockayne syndrome associated proteins CSA and CSB reveal shared and unique functions.
Mutations in the CSA and CSB genes are causative of Cockayne syndrome neurological disorder. Since the identification of indispensable functions of these two proteins in transcription-coupled repair and restoring RNA synthesis following DNA damage, the paradoxical less severe clinical symptoms reported in some CS-A patients have been puzzling. In this study we compared the effects of a CSA or a CSB defect at the levels of the cell and the intact organism. We showed that CSA-deficient zebrafish embryos exhibited modest hypersensitive to UV damage than CSB depletion. We found that loss of CSA can effectively release aggregation of mutant crystallin proteins in vitro. We described the opposite effect of CSA and CSB on neuritogenesis and elucidated the differentiated gene expression pathways regulated by these two proteins. Our data demonstrate convergent and divergent roles for CSA and CSB in DNA repair and transcription regulation and provide potential explanations for the observed differences between CS-A and CS-B patients.